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Abstract of the contribution: Propose a solution for how a UE can request a Specific UE_ID to move the paging occasion to a desired time slot. 
Background
The KI#2 shall study: 
-
How the system can enable operation when the paging associated with the 3GPP RATs and systems in which the Multi-USIM device is in Idle state or RRC_Inactive state (for 5GS) overlap in time?

NOTE: The exact timing of paging on the radio interface is managed by RAN, therefore coordination with the RAN Groups will be necessary.

· Whether the network needs to be aware of specific UE communication constraints (e.g. Single Rx) in order to enable the Multi-USIM device to receive paging for each of the registered USIMs?
TS 36.304 describes how the timing of a paging occasion is determined or E-UTRA including NB-IoT.
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TS 38.304 describes how the timing of a paging occasion is determined for NR.
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Observation: The paging frame (PF) in which the paging ocassion (PO) is scheduled depends on the UE_ID for all the RATs.
The UE_ID is derived in the RAN node based on IMSI, S-TMSI, or 5G-S-TMSI, these paging identities are sent from the core network to the RAN node in the paging message.
In case a multiSIM device has overlapping POs in the different systems, then it is necessary to separate the POs in time in order for the multiSIM device to monitor all the POs. 
In case the multiSIM device is served by the same RAN in case same MNO or the MNOs share the same RAN, then it may be benifitial for a UE to monitor all PO for all USIM at the same time. It should be possible to use the same methods to move the PF/PO together as to move them apart.

There are a few ways to achieve this:

· UE can request an time offset, which could be a number of frames or a absolute time in (ms).

· UE can request a specific UE_ID to be used to calculate the PF/PO.

Using a specific UE_ID, stringently defines the PF/PO. The UE should be able to propose a UE_ID that would separate the PF/PO in the different system. In case of the same serving RAN, to achieve perfect alignment of PF/PO and same Index of the PO, the UE proposes the same UE_ID to be used for the USIMs. Furthermore, the only difference how the RAN calculates the PF/PO compared to legacy method is to use a Specific UE_ID instead of deriving a UE_ID from e.g. 5G-S-TMSI.
Proposal: Based on the above discussion we propose to document a solution that is using Specific UE_ID.

Proposal

We propose to add a solution based on using Specific UE_ID to the TR.
* * * Start of change (all new text) * * * 

6.X
Solution #X: UE suggested UE_ID for paging
6.X.1
Introduction

This solution relates the KI#2 and proposes a solution how to handle when a MultiSIM device have overlapping paging occasions (PO) in different systems and/or when a MultiSIM device would like to align the PO in the same radio network (same MNO or MNOs are sharing the RAN) for multiple USIMs.
6.X.2
Functional Description


This solution is based on the following functional principals: 
· When a MultiSIM device detects that it would like to move the PF/PO for a UE, the UE sends a registration message including a specific UE_ID to be used for determination of PF/PO according to TS 36.304 [x] or TS 38.304 [y] instead of the derived UE_ID.
· After the MultiSIM device has registered with the first USIM (UE A), the device knows the timing of the POs in that system. When the MultiSIM device register other USIMs in same or different system it can use the timing in the first system to determine a suitable UE_ID to achieve the wanted effect for the next USIM.

· For perfectly overlapping POs (same serving RAN) then the Specific UE_ID is equal to 5G-S-TMSI (of the other USIM) mod 1024.

· For non-overlapping POs than the Specific UE_ID should not be equal to 5G-S-TMSI (of other USIM) mod 1024.

· Depending of the RAT type the UE will use different UE_ID format.

· E-UTRA (non NB-IoT) and NR: then the UE_ID is based on modulo 1024

· NB-IoT: then the UE_ID is based on modulo 4096
· The AMF acknowledge the use of Specific UE_ID in the registration accept message.

· AMF includes the Specific UE_ID in the N2 paging message when paging the UE

· RAN use the Specific UE_ID to determine the next PF/PO and pages the UE at that time.

NOTE 1: RAN includes the Paging Identifier e.g. 5G-S-TMSI in the paging record.
· The RAN stores the Specific UE_ID in the UE context in case the UE is released to RRC_Inactive and the RAN needs to facilitate future RAN based paging. 
· The MultSIM device can at any future registration messages change (new) the specific UE_ID or not include the UE_ID to go back to legacy method to calculate the timing of PF/PO.

6.X.3
Procedures


The procedure below shows how the solution works.
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Figure 6.x.3-1: Procedure for paging with Specific UE_ID.
0. A Multi-USIM device has at least two USIMs and none of the USIMs (UEs) are registered.
1. UE A register on the system A according to TS23.502 [x] clause 4.2.2.2.2. The AMF assigns a 5G-S-TMSI to the UE.
2. The MultiSIM device can calculate the timing of future paging frames (PF) and paging occasion (PO) for UE A.

3. The UE B (USIM B in the MultiSIM device) synchronizes to the system B and derive the SFN based on the System Broadcast Information.
4. The MultiSIM device can calculate the most suitable PF/PO timing in system B. It could be to either separate the PF/PO in the two systems or to make the perfectly alignment of the PF/PO. The device can derive a Specific UE_ID.

NOTE 1: As an alternative, UE B can register and receive a 5G-S-TMSI and check if the timing of PF/PO is ok or if either UE A or UE B needs to request a Specific UE_ID in next registration message.
5. UE B register on system B according to TS23.502 [x] clause 4.2.2.2.2 and adds the Specific UE_ID in the registration request. The AMF assigns a 5G-S-TMSI to the UE and acknowledge the request to use the Specific UE_ID for paging.

6. Either AMF A or AMF B or both send an N2 paging request message to RAN

a. AMF A sends the paging message to RAN A that includes the paging ID (5G-S-TMSI) and other information elements needed by the RAN to page the UE A
b. AMF B sends the paging message to RAN B that includes the paging ID (5G-S-TMSI), Specific UE_ID and other information elements needed by the RAN to page the UE B. 

7. The RAN calculate the next PF/PO based on the information received in the N2 message.
a. RAN A calculate the next PF/PO based on 5G-S-TMSI according the TS 36.304 [x] or TS 38.304 [y]
b. RAN B calculate the next PF/PO using the Specific UE_ID as UE_ID in the algorithm specified in TS 36.304 [x] or TS 38.304 [y]. The paging ID in the paging message is still 5G-S-TMSI.
NOTE 2: If the RAN A and RAN B is the same node, it may happen that the PF/PO is the same for both UE A and UE B. In that case there can be two paging records (out of maximum 16) that includes 5G-S-TMSI (UE A) and 5G-S-TMSI (UE B)
8. The UE(s) reads the paging message. In case the UE(s) were registered in systems same system or the systems share the RAN, it may happen that the both UEs 5G-S-TMSI are in the same paging message as two independent paging records.
9. The UE(s) responds to the page(s). 
6.X.4
Impacts on existing entities and interfaces


UE:

- 
Support sending a Specific UE_ID to the AMF/MME and using the Specific UE_ID to calculate the timing of PF/PO.
AMF/MME:

· Support including Specific UE_ID in the paging message sent to RAN and using the Specific UE_ID to calculate the timing of when to page the UE.
RAN:

· Support receiving a specific UE_ID in the paging message and use this in order to determine next PF/PO for paging the UE
SMF:

· none
UPF:

- 
none
* * * End of changes * * * 
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